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If pain must come, may it come quickly. 
Because I have a life to live, and I need  
to live it in the best way possible. 
PAULO COELHO 







Idag vet vi att nästan alla människor någon gång i livet kommer att drabbas av ryggsmärta. 
För de flesta avtar smärtan efter bara några veckor och den får en relativt liten påverkan på 
deras liv. Återgången till det normala sker relativt snabbt och utan några större insatser. Men 
för en av tio kommer smärtan att orsaka svåra problem med omfattande påverkan på 
vardagen. Aktiviteter som att gå, sitta, tvätta sig och eller delta i sociala sammanhang blir 
svåra, i vissa fall till och med övermäktiga att utföra. Smärtan benämns långvarig eller 
kronisk om den håller i sig mer än tre månader. Långvarig smärta kan ha en stor inverkan på 
en individs fysiska hälsa, men även ge mentala och sociala problem. Sammantaget räknas 
ryggsmärta globalt som den främsta orsaken till funktionshinder och funktionsnedsättning.  
Att välja behandling för ryggsmärta kan vara komplicerat då det finns över 200 olika 
behandlingsalternativ. Majoriteten av dessa alternativ bekostas inte av offentliga medel utan 
det är individen själv som betalar för behandlingen. Långvarig ryggsmärta kan därför bli 
mycket kostsam för individen. Även primärvården erbjuder en rad olika 
behandlingsalternativ vid ryggsmärta. Det råder stor osäkerhet kring hur effektiva 
behandlingarna är och de flesta terapeuter måste själva avgöra vilken behandling de tror är 
effektivast. Bristen på nationella riktlinjer medför också att behandlingsinsatsen beror på 
vilken klinik eller vårdcentral patienten besöker. Osäkerheten och bristen på kunskap medför 
en risk för att skattepengar används ineffektivt, då patienter erbjuds mindre effektiva eller 
onödigt kostsamma behandlingar.  
Syftet med denna avhandling är att tydliggöra några av ovanstående problem och beskriva 
hur långt forskningen har kommit vad gäller olika behandlingsalternativ. Jag har försökt att 
sammanställa all kunskap som finns om behandlingar som patienter erbjuds inom 
primärvården. Vidare undersöker jag kostnaderna för sjukskrivningar orsakade av ryggsmärta 
och presenterar nya data över hur patienter mår efter besök i primärvården. 
En delstudie undersöker kunskapen om de olika behandlingarna som erbjuds inom 
primärvården. Den visar att det finns goda möjligheter att få lindring genom smärtstillande 
medel, spinal manipulation, multimodal behandling samt ultraljud. Forskargruppen 
identifierar dock generellt sett stora kunskapsbrister på området och ett omfattande behov av 
mer forskning. Kostnadsstudien visade att en individ med ryggsmärta i genomsnitt kostar 
över 50 000 kr per år till följd av sjukskrivning och förtidspension. Kostnaderna är högre för 
kvinnor än för män och låg utbildningsnivå eller fysiskt arbete leder till högre kostnader. 
Slutligen visar resultaten att patienter som besökt kiropraktor mådde bättre en månad efter sin 
första behandling. Alla patienter som fått behandling i primärvården (kiropraktik, 
sjukgymnastik eller en kombination av dessa) mådde bättre efter tre och sex månader. Dock 
framkom inga skillnader mellan de olika behandlingsalternativen och det går inte att säga om 
någon av dessa behandlingar är bättre än bara information och rådgivning för patienter med 
långvarig ryggsmärta. Fortsatt forskning kring ryggsmärta är nödvändig för att patienter ska 




Background: Back pain is a leading cause of disability in the world. Beyond the negative 
impact on people’s health and quality of life, back pain is associated with substantial costs both 
within and outside the health care sector. While there are many alternative strategies for the 
treatment and management of back pain, there is a lack of knowledge about their effectiveness, 
costs and cost-effectiveness. Such information could guide decision-makers regarding which 
treatment strategies to use for back pain. The aim of the thesis was to explore the costs of back 
pain, and to explore the effectiveness, costs and cost-effectiveness of different treatments for 
low back pain. 
Methods: Studies I and II used a clinical trial design, where data from multiple study centres 
were combined and analysed in order to increase understanding of changes in patient-reported 
outcome and costs over time. Study III was a systematic mapping of systematic reviews on the 
effectiveness of various primary care treatments for chronic low back pain (CLBP). Study IV 
was a register study where data from multiple national registers were combined and 
productivity losses for patients with back pain were analysed. 
Results: There were significant productivity losses due to long-term sickness absence and 
disability pension among individuals of working age who had undergone a first specialist health 
care visit for back pain. Productivity losses may be affected by sociodemographic factors and 
it was indicated that individuals with back pain with an additional diagnosis might have higher 
productivity losses than individuals with only a back pain diagnosis. 
There was evidence that some primary care treatments (non-steroidal anti-inflammatory drugs, 
opioids, spinal manipulation, multidisciplinary biopsychosocial rehabilitation, and therapeutic 
ultrasound) had positive effects on pain and/or function in patients with CLBP. However, there 
are considerable knowledge gaps for most treatments.  
There were statistically significant improvements in health outcomes (back pain-related 
functional limitation, pain intensity, and health-related quality of life) from a 4-week treatment 
with chiropractic care for patients with non-specific acute or chronic back pain.  
There were no statistically significant differences in back pain-related functional limitation, 
pain intensity, health-related quality of life, costs or quality-adjusted life years when 
physiotherapy, chiropractic care, and the combination of physiotherapy and chiropractic care 
were compared with advice among patients with non-specific CLBP over a 6-month period.  
Conclusion: Back pain is associated with large productivity losses for individuals in the 
working age. Individuals with a first specialist health care visit for back pain have considerable 
greater productivity losses than those without back pain. Women tend to have higher 
productivity losses than men, and individuals with at least one other diagnosis tend to have 




Chiropractic care of patients with acute or chronic back pain may, over a 1-month period, 
improve health outcomes (back pain-related functional limitation, pain intensity, and health-
related quality of life). There were no statistically significant differences when physiotherapy, 
chiropractic care, and combination treatment were compared with advice, over a 6-month 
period, in the treatment of patients with CLBP in Sweden. Due to a high dropout rate and low 
power, these results should be interpreted with caution, and differences between the treatment 
groups cannot be ruled out. Some primary care treatments had positive effects on pain and/or 
function for patients with CLBP. However, these effects were usually not clinically important, 
and there are considerable knowledge gaps for most back pain treatments. 
In conclusion, there is a great need for high-quality, large-scale studies to further study the 
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As a grandchild of two Serbian immigrants suffering from low back pain, I have seen the 
inequality of pain. As a student in public health doing an internship in a war-torn country, I 
have seen how pain can affect a community. In this thesis, I will present the perspective of a 
health economist.  
Suffering from persistent back pain is a tremendous waste. Health economists could describe 
this in various ways, for example loss of productivity or a decrease in health-related quality of 
life. However, what we mean by such academic terms is waste. Waste is always unnecessary 
and provides no benefits, neither for the individual, nor for health care or society. We might 
describe our findings in monetary values, but behind the euros, dollars or Swedish crowns are 
real people with real disabilities. 
At some point in life, you have probably had some sort of back pain. It affects almost everyone 
at some point, making it a global public health problem. Providing an economic perspective on 
this global public health problem has been my aim. To fulfil the aim of the thesis, I have used 
several approaches/methods (observations, registers, literature and clinical trial), some with 
success and some with less success. Ultimately, I think I have contributed to the current 
knowledge.  
I hope that you, after having read this thesis, will have increased your understanding of how 
much back pain costs in terms of productivity losses, the need for more research even for 






Pain is a human emotion, much like hunger, fear or satisfaction. It is one of the most essential 
alarm mechanisms that the body has against physical harm and a driver for self-awareness. By 
signalling to the brain when something is wrong or unpleasant, the nerve system ensures that 
the body avoids harmful elements, preventing potential body damage (1). Adjunct professor 
Bud Craig from the Barrow Neurological Institute describes pain as follows: “Human feeling 
of pain is both a distinct sensation and a motivation – that is, a specific emotion that reflects 
homeostatic behavioural drive, similar to temperature, itch, hunger and thirst.” (1) This reveals 
how important pain is for wellbeing. Pain is also an important diagnostic symptom in medicine. 
Differing pain sensations can provide important insights when diagnosing, treating or 
rehabilitating a patient and are used in nearly all medical professions. However, pain is also 
one of the most disabling and costly conditions of our time (2).  
In the summer of 2020, the International Association for the Study of Pain released their revised 
definition of pain. The new definition places great emphasis on the individual experience of 
pain based on biological, psychological, and social factors. It highlights that everyone learns 
about pain throughout their life and that although a person can adapt to long-term pain, it may 
still have an adverse effect on function and quality of life (3).  
There are different diseases and conditions that can lead to back pain, which can be classified 
in four sub-categories: back pain due to 1) severe, but rare conditions (for example tumours 
and infections), 2) rheumatic diseases, 3) degenerative conditions (for example herniated discs 
and arthritis), and 4) non-specific back pain (pain without any known pathology). The last 
category is the most common and accounts for approximately 75% of all back pain cases (4). 
Back pain is usually described in stages: the acute and the chronic. The first 12 weeks with pain 
make up the acute stage; after 12 weeks, the pain has entered a chronic stage (5).  
Low back pain is one of the most common types of back pain, and is usually defined as pain 
primarily located between the lower rib margins and just above the gluteus (6).  
Back pain is a complex condition and there are multiple components that can contribute to its 
development. The biopsychosocial model is a theoretical model which integrates the biological, 
psychological and social components that lead to pain and increased pain sensation. Each 
component can impact pain on its own, but pain can become disabling if all components 
interact. All evidence-based medicine uses the biopsychosocial model when diagnosing and 
treating pain (7). 
Back pain is a common disability. In 2018, about 47% of people in Sweden reported having 
back pain and about 8% experienced severe pain (8). Severe back pain is more common among 
women (10%) than men (6%) and the prevalence of severe symptoms increases with age (8). 
The Stockholm Public Health Survey Report from 2015 suggested that the gap found between 
men and women was more related to gender differences than biological sex in the sense that 
women, e.g., tend to have professions associated with more monotonous work tasks and 
involving lifting that could lead to back pain (9). In 2014, approximately 4% of the adult 
Swedish population reported having had frequent pain during the last six months, that either 
decreased their work ability or prevented them from other daily activities. In Region 
 
 4 
Stockholm, about 80,000 persons had decreased work capacity due to back and/or neck pain. 
Frequent and severely debilitating low back pain was more common among workers than 
among officials (9). 
Ethnicity and culture are complex concepts in back pain research. Studies have shown that the 
prevalence of low back pain is higher among the Sami than the general population, and that the 
prevalence among women is higher than among men (10). Again, this is work-related. Among 
reindeer herders, the prevalence of pain in hands, elbow or lower back is significantly higher 
than in other blue-collar occupations (10). Clinical studies have observed differences in acute 
pain response based on ethnicity, but the relevance of this for individuals with chronic pain is 
unclear. People with a non-Nordic background living in Sweden have a higher occurrence of 
back pain. This is probably not due to a tendency for non-Nordic people to develop pain, but 
rather a higher exposure to risk factors for pain (11). 
 
1.1 BURDEN OF BACK PAIN 
In the World Health Organization’s (WHO) study on global burden of disease, low back pain 
was behind nearly 11% of the overall years lived in disability (YLDs), making it the leading 
cause of YLDs in the world. Low back pain caused 2% more YLDs than the second largest 
contributor, major depressive disorder (2). Since 1990, the prevalence of low back pain has 
increased by 54% (12).  
Low back pain is not common during the first years in life, but the prevalence increases during 
the teenage years, with a prevalence of approximately 40% in the age group 9–18 years (13). 
Almost everyone will at some point in time experience back pain (14); the lifetime prevalence 
of low back pain is estimated to be around 70% to 80% (5, 15, 16). A significant proportion of 
patients with back pain (10–20%) develop chronic low back pain (CLBP) lasting at least 3 
months (17). Among those seeking care for their back pain, around 60% have had pain for 
more than 12 months (18). CLBP have been associated with persistent or recurring pain, 
disability, and a significant impact on health and quality of life (5, 6). In addition to the health 
aspects, CLBP is associated with considerable increase in costs both in and outside the health 
care sector. Direct medical costs, e.g., for interventions and visits to primary care, and indirect 
costs (production losses) due to absenteeism from work are sizeable (19). CLBP is responsible 
for a majority of the disease burden related to low back pain and health care systems should 
therefore prioritise identification of effective and cost-effective treatment strategies to decrease 
the disease burden of CLBP. 
Musculoskeletal disorders account for the second largest cost in terms of sick leave in Sweden 
(20). A study from Hubertsson et al. showed that low back pain was the most common reason 
for granting sick leave to patients with musculoskeletal disorders (21). The indirect costs 
related to low back pain are sizeable and have been estimated to account for 84% of the total 
cost, which was approximately 1,860 million EUR in Sweden in 2001 (22). It has also been 
estimated that a patient with CLBP costs primary care 227,000 SEK a year and that an episode 
of low back pain usually costs around €2,753 (23, 24).  
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1.2 TREATMENT OPTIONS FOR CHRONIC LOW BACK PAIN 
There is a wide range of treatment options for the treatment and management of CLBP (25). 
Various pharmacological and non-pharmacological treatments, like physical activity, spinal 
manipulation and multidisciplinary rehabilitation, are widely used – alone or in combination 
(26, 27). According to a survey by the Swedish Agency for Health Technology Assessment 
and Assessment of Social Services (SBU, 2016), treatments for acute back pain in Sweden are 
often given by physiotherapists, chiropractors or naprapaths. These occupational groups 
usually combine different interventions, with information and advice to stay active given to all 
patients with CLBP (28). Physiotherapists typically use treatment based on training and 
exercise, which is less frequently used by chiropractors and naprapaths. Chiropractors and 
naprapaths use manual therapies, which physiotherapists in general do not use. In the survey 
by the SBU, 69% of the physiotherapists stated that they frequently used “circulation training” 
compared with 36% of the chiropractors (28). Moreover, the survey showed that around 13% 
of the physiotherapists regularly used spinal manipulation, whereas the corresponding figure 
among chiropractors was 96% (28). These results may reflect what treatments patients with 
CLBP usually receive. However, due to the lack of clinical guidelines for CLBP in Sweden, 
there is a need to further investigate what treatments are given to patients with CLBP (29).  
Serious harm is rare in clinical trials on pharmaceutical treatments for back pain (30). In 
observational studies, it has been shown that opioids has been linked to overdoses and addiction 
(31). Harm in non-pharmaceutical treatment for back pain is poorly reported and should be 
assessed in clinical trials (30). However, no serious adverse effects have been reported for any 
of the treatments (30).  
1.2.1 Evidence on effectiveness  
A systematic review investigated the effectiveness of motor control exercise for patients with 
CLBP (32). In total, 29 studies were included with a total population of 2,431 participants. The 
trials compared motor control exercise to other supervised exercises, minimal interventions, 
manual therapy, a combination of exercise and electro physical agents and home exercises. The 
review found, that the evidence for motor control exercise to be clinically important is low to 
moderate, if compared to minimal intervention. There is moderate evidence that motor control 
exercise have similar outcomes as other exercises and manual therapies (32).  
Rubinstein et al. (2019) analysed 47 randomised controlled trials (RCTs) with a total combined 
study population of 9,211 people with CLBP (33). The results of the systematic review and 
meta-analysis showed that there was moderate evidence that spinal manipulation was as 
effective as other recommended treatments for short pain relief and slightly better at improving 
function (33). The evidence on spinal manipulation compared with sham was inconclusive 
(33). 
Enthoven et al. (2016) investigated the evidence for use of non-steroidal anti-inflammatory 
drugs (NSAIDs) among patients with CLBP with or without pathological findings. The 
systematic review included 13 studies with a total sample size of 1,354 participants. The review 
found that there was low quality evidence that NSAIDs were more effective in reducing pain 
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and disability than placebo, and that the effect size was small. The review did not find any 
significant differences between different types of NSAIDs (34).  
A systematic review by Kamper et al. (2015) on multidisciplinary treatment for CLBP, 
included 41 studies with a total sample size of 6,858 participants. Most of the studies compared 
multidisciplinary treatment to usual care and physiotherapy. Results from the systematic 
review showed moderate evidence that patients with CLBP receiving multidisciplinary 
treatment were more likely to have less pain and disability than patients receiving usual care or 
physiotherapy. The effect size was modest and it was not clear if the effect was reasonable, 
given the additional time and resources spent in the multidisciplinary treatment group. The 
authors concluded that only patients with significant psychosocial impact should be referred to 
multidisciplinary treatment (27). The SBU (2015) commented on the systematic review and 
stated that multidisciplinary treatment had moderate effects on disability and pain intensity, as 
compared with physical therapy. However, the findings were to a large extent influenced by 
results from one particular study, which showed a remarkably high effect for the 
multidisciplinary treatment compared with physiotherapy. This may have been due to 
publication bias. When that study was excluded, the SBU could not find any significant 
differences between physiotherapy and multidisciplinary treatment (35). 
1.2.2 Evidence on cost-effectiveness  
In a Swedish RCT, Skargren et al. (1998) compared the outcomes and costs of chiropractic 
care and physiotherapy as a primary care treatment for patients with back and neck pain during 
a one year follow-up. In total, 323 participants aged 18–60 years were randomised to 
chiropractic care or physiotherapy. The outcomes were the Oswestry Disability Index (ODI), 
pain intensity, general health, recurrence rate, and direct and indirect costs. The result did not 
detect any statistically significant differences in costs or health outcomes for the total 
population. However, the subgroup analyses indicated that patients with acute back pain gained 
more from chiropractic care, at a similar cost, whereas patients with chronic back pain gained 
more from physiotherapy, with a slightly reduced cost (36). 
In a Swedish study from 2019, Saha et al. estimated the cost-effectiveness of structured 
physiotherapy including a work place intervention compared with structured physiotherapy 
alone, delivered in primary care (37). A total of 352 people were recruited from 20 clinics and 
randomised to one of the treatment alternatives. The study showed that structured 
physiotherapy including a work place intervention was cost-effective if the willingness-to-pay 
was greater than €23,606 (2013 price year).  
A randomised controlled trial in Finland investigated the effectiveness and costs of combined 
manipulation treatment, stabilising exercises, and physician consultation compared with 
physician consultation alone for patients with CLBP (38). In total, 204 patients were followed 
during one year. The combined intervention was more effective in reducing pain and disability. 
There were no significant differences in costs between the treatment groups (38). In a follow-
up study two years later it was indicated that physician consultation was cost-effective 
compared with the other treatment alternatives (39). 
In a randomised controlled trial from UK (40), patients seeking primary care for low back pain 
were randomised to one of four treatment arms: best care in general practice (this was given to 
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all participants and included “active management” (advice) and a “back book”), exercise, spinal 
manipulation or a combination of exercise and spinal manipulation. A total of 1,332 study 
participants were recruited and followed during one year. The study measured quality of life, 
disability, pain intensity and costs. Over one year, the mean treatment costs were £346 for best 
care, £486 for exercise, £541 for manipulation, and £471 for combination treatment. After 
relating the costs to the benefits of the different treatments, the authors concluded that spinal 
manipulation could be a cost-effective addition to “best care” for back pain in general practice. 
The results also indicated that manipulation alone probably gave better value for money than 
manipulation followed by exercise (41). 
An economic analysis alongside a RCT study by Whitehurst (2007) aimed to assess the cost-
effectiveness of a brief pain management program compared with physical therapy for patients 
with low back pain. The study could not detect any significant difference between the groups 
in outcomes or costs. The conclusion was that physical therapy indicated slightly better results 
than the brief management program (42).  
Haas et al. (2015) performed a systematic review on pharmacological management of CLBP. 
The review included seven trials which were deemed as having low quality. Therefore, the 
review could not provide any conclusions on the cost-effectiveness of pharmacological 
management of CLBP (43). 
To summarise, there is insufficient research on the cost-effectiveness of treatments for low 
back pain to draw any conclusions on cost-effectiveness. A systematic search for economic 
evaluations of preventive treatments for acute back and neck pain yielded only four studies 
with a high to moderate GRADE (Grading of Recommendations, Assessment, Development 
and Evaluations) score (28).  
1.2.3 Health outcome measures of back pain 
To assess the health consequences of different treatments for back pain, it is important to use 
outcome measures that reflect multiple aspects of health that are important for the individual 
and that are affected by the treatments. Health outcome measures should reflect the impact on 
back pain-related functional limitation, pain intensity, and health-related quality of life 
(HRQoL). There are many outcome measures that can be used to capture these aspects. 
1.2.3.1 Back pain-related functional limitation 
ODI is a back pain-specific questionnaire, which measures back pain-related functional 
limitation (44). Together with the Roland-Morris disability questionnaire, ODI is the most 
frequently used questionnaire for spinal disorders, both in research and in the clinical setting 
(45). It has been debated which of these questionnaires is better for rating back pain, with 
suggestions made that ODI is better for more severe spinal disorders and that the Roland-Morris 
disability questionnaire is more suitable in case of less severe causes (44). However, when 
compared directly, the questionnaires were equally valid in measuring non-specific back pain 
(46). 
The ODI questionnaire consists of ten questions on pain intensity, personal care, lifting, 
walking, sitting, standing, sleeping, sex life, social life, and travelling. Each question has six 
response choices and the score for each question ranges from 0 (no problems) to 5 (worst 
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problems imaginable). A total score for ODI is computed as the sum of the scores for each 
question, and ranges between 0 (no problems) and 50 (worst problems imaginable). The total 
ODI score is normalised to 0–100 by multiplying the (unadjusted) total score by 2. ODI has 
shown high reliability, validity and responsiveness, and is easy to administer and sensitive to 
clinical changes from treatment in patients with chronic low back pain (45, 47, 48). 
1.2.3.2 Unidimensional pain rating 
Rating scales for pain has been used extensively, dating back to the 1950s (49). There are four 
main types of scales: the verbal rating scale, the visual analogue scale, the face pain rating scale 
and the numeric rating scale (NRS) (50). All scales measure pain in a unidimensional way (49). 
According to a review from 2015, the NRS is a good unidimensional scale for estimating pain.  
The NRS usually consists of a horizontal line running between the numbers 0 to 10 and marked 
with evenly placed boxes or vertical lines numbered 1 to 9 (50). The patient is asked to rate 
their pain intensity on the scale with 0 being no pain and 10 being the worst imaginable. The 
patient rates their pain by selecting a number on the scale (50). The NRS is easy to administrate 
and has a high responsiveness (45, 51). There is support for its validity (52) and the scale has 
excellent test-retest reliability (53). 
1.2.3.3 Health-related quality of life 
The EuroQol Five Dimensions questionnaire (EQ-5D), the Short Form (36) Health Survey (SF-
36) and the Health Utilities Index (HUI) are all generic instruments measuring health-related 
quality of life (HRQoL). The EQ-5D questionnaire consists of five questions with three levels 
of severity (54). The dimensions and levels result in 243 possible EQ-5D health states. There 
are different country-specific value sets that can be used to assign a value for each health state 
(55). The Swedish value set is different from the UK value set; the Swedish one is experience-
based and the lowest possible value is never worse than dead (56). EQ-5D is a valid instrument 
among patients with pain (45, 57). There are two versions of the EQ-5D instrument, the EQ-
5D-3L and the EQ-5D-5L. The version 5L uses two more levels than the 3L with the aim of 
providing more sensitivity. However, there is no Swedish value set for the 5L version. The EQ-
5Dindex, which can be derived from the Swedish or UK value sets, is used to obtain a quality of 
life weight to calculate QALYs in health economic evaluations (58).  
 
1.3 ECONOMIC EVALUATION 
Drummond defines economic evaluation as “the comparative analysis of alternative courses of 
action in terms of both their costs and consequences” (Drummond et al., 2015). Economic 
evaluation is thus a method for analysing the costs and consequences of two or more 
alternatives (e.g., different health care interventions). The economic evaluation can serve as 
support for decisions aiming at improving efficiency in the allocation of limited resources, and 
has an important role in guiding decisions and policy in health care and society. An efficient 
allocation of limited resources implies that resources are used in a way that optimises outcomes. 
When a new drug enters the market, economic evaluations can reveal if it is good value for 
money and if it is cost-effective compared with existing alternatives.  
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Economic evaluations that are applied to health care programmes are usually divided into cost-
minimisation analyses, cost-effectiveness analyses, cost-utility analyses and cost-benefit 
analyses. One of the most common analyses used is the cost-effectiveness analysis, where costs 
are measured in monetary terms and effectiveness is measured in health units. The aim of a 
cost-effectiveness analysis is to maximise health given a budget or a cost constraint. It is 
important to use a health outcome measure that combines effects on both quality and quantity 
of life. The most commonly used outcome measure that combines quality and quantity of life 
is the quality-adjusted life years (QALYs) (58). A treatment is defined as cost-effective 
(compared with an alternative) if it is less costly while providing the same or better health 
outcomes (the treatment is then said to dominate the alternative), or if the added cost of the 
treatment is reasonable given the health improvements, in which case the incremental cost per 
gained QALY is estimated. A drug or intervention can be defined as cost-effective if the cost 
per gained QALY is below a certain threshold value. This threshold value should correspond 
to what a society is willing to spend in order to gain a QALY. The Swedish Transport 
Administration have set the value of a life at SEK 40.5 million in cost-benefit analyses of road 
investments. If we use this figure, the threshold value per QALY gained is approximately SEK 
1,000,000, which is in line with previous studies (59, 60). As a comparison, Neumann et al. 
(2014) recommended US$ 100,000 (SEK 950,000; US$ 1 = SEK 9.5) or US$ 150,000 (SEK 
1,400,000) per gained QALY in the USA. 
1.3.1 Costs in economic evaluation 
Costs in an economic evaluation can be defined as the value of limited resources used to 
improve health. The cost of an intervention should reflect the opportunity cost of the resources 
used for the intervention, i.e., the value of (health) benefits forgone due to not using these 
resources for the next best alternative (e.g., another intervention). The estimation of costs in an 
economic evaluation involves three steps. The first is to identify the relevant costs of an 
intervention and the alternative(s). Relevant costs should be those that are expected to differ 
between the treatment alternatives. The second step is to measure and quantify the costs in 
physical units. These physical units could be primary care visits or the number of pain 
medication tablets required. The final step is to value and assign a price for each physical unit 
(58). Resources should be valued at their opportunity costs; unit costs are often used as an 
approximation (e.g., the unit cost for a primary care visit). Costs can be divided into direct 
medical costs (e.g., costs for inpatient and outpatient care), direct non-medical costs (e.g., costs 
for social services) and indirect costs (productivity costs/productivity losses, e.g., due to 
disability pension and sick leave). 
Which costs to include depends on which perspective the economic evaluation takes. The two 
most common perspectives are the health care sector perspective and societal perspective. If a 
health care perspective is used, only costs that are associated with the health care sector should 
be included. These are direct medical costs, for example for medication and inpatient and 
outpatient care. When using the societal perspective, all costs should be included, irrespective 
of who bears the costs (e.g., patients, municipality, government), which implies that both direct 
and indirect costs for sick leave and productivity losses should be included (61). A societal 
perspective in economic evaluation is recommended by Gold et al. (1996) as a reference case 
in order to increase the quality and comparability of different economic evaluations (62). 
However, Sanders et al. (2016) recommend having both perspectives as reference cases. A 
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societal perspective can be used as a reference case for a decision-maker whose aim is to decide 
on the broad allocation of resources for all individuals in society (63). Other perspectives, like 
the health care sector perspective, can complement the societal perspective, e.g., in the case 
when a decision-maker cares only about costs arising in the health care sector. 
Economic evaluations are an important part in the allocation of resource to evidence-based 
treatments for back pain. To obtain valid and reliable cost-effectiveness results in the area of 
back pain, a pragmatic RCT design has been suggested as the best way to reflect the clinical 
situation upon which the decision will be applied. It is also important to use a sufficiently long 
follow-up period and a well-defined study population (43, 64). This would enable performance 
of cost-effectiveness analyses based on data characterised by both high internal validity and 
high external validity. An advantage to using a pragmatic RCT as the basis for an economic 
evaluation is that patient-level trial data provides an unbiased estimate on the effectiveness of 
interventions as reflected in clinical practice. Furthermore, an RCT provides an opportunity for 
collecting data on resource use, to estimate costs and cost-effectiveness (65). 
 
1.4 RATIONALE OF THE THESIS 
Given the limited health care resources and stretched health care budgets, health care systems 
should strive to achieve efficient use of scarce resources. Economic evaluation can be used to 
support decisions aiming at improving efficiency and constitutes important input for guiding 
clinical decisions (58). To be useful for decision-makers, the economic evaluation should be 
based on a societal perspective, including both costs within and outside the health care system 
(62, 66). The societal perspective may also be complemented by a health care sector 
perspective, as suggested by Sanders et al. (2016). 
There are currently no national treatment guidelines for non-specific back pain in Sweden (29). 
A lack of reliable evidence was the reason that back, neck or shoulder pain were not included 
in the national guidelines on musculoskeletal disorders in 2012 (29). For the same reason, back 
pain was absent also from the updated national guidelines from 2020 (67). Back pain is one of 
the leading causes of disability and causes major costs to the society in terms of productivity 
losses and use of health care resources (22-24). It is therefore important to increase the 
knowledge on costs, effectiveness and cost-effectiveness of some of the most frequently used 
treatments. This would guide treatment recommendations, improving the efficiency in the use 
of limited resources and improve health outcomes and the quality of life among individuals 





2 RESEARCH AIMS 
The aim of the thesis was to explore the costs of back pain, and to explore the effectiveness and 
cost-effectiveness of various treatments for low back pain. In order to achieve this overarching 
aim, four sub-studies were conducted with the following specific aims: 
Study I: To explore patient-reported outcomes (PROMs) for patients with back pain seeking 
chiropractic care in Sweden.  
Study II: To evaluate the effectiveness, costs and cost-effectiveness of physiotherapy, 
chiropractic care and the combination of physiotherapy and chiropractic care, compared with 
information and advice in the treatment of patients with CLBP in Sweden. 
Study III: To identify, critically assess, and summarize existing evidence and knowledge gaps 
regarding the effectiveness of primary care treatments for non-specific CLBP.  
Study IV: To explore the occurrence of sickness absence (SA) and disability pension (DP), and 





3 MATERIALS AND METHODS 
In order to fulfil the aim of this thesis, four sub-studies were conducted with different study 
designs (Table 1). Studies I and II used a design where data from multiple study centres were 
combined and analysed in order to explore changes in PROMs and costs over time. Study III 
was a systematic mapping of systematic reviews on the effectiveness of different primary care 
treatments for CLBP. Study IV was a register study, where data from multiple national registers 
were combined and analysed to explore the costs of productivity losses among patients with 
back pain.  
Table 1. Overview of the studies included in the thesis. 
 Study I  Study II  Study III Study IV 
Study focus Explore the changes 




effectiveness, cost and 
cost-effectiveness of 
primary care treatments 
Summarise 
knowledge and 









Study setting Chiropractic clinics 
in primary care in 
Sweden 
Primary care 
rehabilitation units in 
Region Stockholm and 









care in Sweden 













specific back pain  
(n=138) 





their first back pain 
diagnosis (M54) in 
2010 (n=23,176), 







baseline, and after 2 
and 4 weeks 
Computer-based patient 
questionnaires at 
baseline, and after 3 and 
6 months 
Systematic reviews 
with low to 






Outcomes ODI, EQ-5D, NRS ODI, EQ-5D, NRS, self-
rated health, direct and 
indirect costs 









3.1 PRIMARY CARE REHABILITATION UNITS FOR CLBP 
Musculoskeletal disorders caused more than 30% of the total Swedish health insurance costs 
in 2009 (68). The increasing costs and a political goal of getting people back to work led the 
Swedish government and the Swedish Association of Local Authorities and Regions (SALAR) 
(69) to sign an agreement, vowing to focus on evidence-based rehabilitation for patients with 
chronic pain (68). 
In 2008, SALAR implemented a health care reform which implied extensive changes to the 
primary health care system, based on the so-called rehabilitation guarantee. The rehabilitation 
guarantee was a reaction to the agreement between SALAR and the Swedish government on 
providing evidence-based rehabilitation. This meant that all patients with chronic back pain 
were guaranteed multidisciplinary treatment, in order to improve health and decrease 
productivity loss (70). The health care reform involved the implementation and establishment 
of primary care rehabilitation units (PCRUs), with the aim to provide multidisciplinary 
treatment at a primary care level. However, following recommendations made by the Swedish 
National Audit Office, the rehabilitation guarantee was abolished in 2016 and 
multidisciplinary treatment is no longer the primary treatment for patients with chronic back 
pain. During the years 2008 to 2016, the rehabilitation guarantee led to some improvement 
among chronic back pain patients regarding quality of life, but had little to no effect on sickness 
absence (71). This were also seen in Region Skåne, where multimodal care was evaluated as 
cost-effective, given that the work rate decreased (72).  
In 2020, there were 74 PCRUs in Region Stockholm (73). All PCRUs must employ 
physiotherapists, occupational therapists and a speech therapist. A PCRU can also employ 
chiropractors and naprapaths. Out of the current 74 PCRUs, 53 have chiropractors and eight 
have naprapaths (73). PCRUs are the primary public option for CLBP patients, who are a 
prioritised patient group for the PCRUs (74). 
In 2016, a report from SALAR revealed several deficiencies and unjustified differences in the 
care of patients with various pain disorders. The report found that primary health care lacked 
the competence and structure to properly deal with patients with chronic pain and that the lack 
of a national quality registry made systematic improvements difficult (69).  
 
3.2 STUDY I 
3.2.1 Study design  
Study I was a prospective national observational study involving 23 chiropractic clinics 
throughout Sweden. Observational study designs can be used to answer a range of research 
questions, for example regarding prevalence, incidence, causes of a disease, prognoses or 
treatment effectiveness (75). When it comes to evaluating treatment effects, observational 
studies may be questioned, as observational studies have lower internal validity (76). However, 
such studies are inexpensive compared with clinical trials and can therefore be used in areas 
where funding is scarce (76). Another benefit is that observational studies can have higher 
external validity than clinical trials with small sample sizes (76).  
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3.2.2 Sample size 
The study used a convenience sample of at least 20 patients per participating clinic, for 
feasibility reasons. The number of patients was estimated based on the average number of new 
patient visits to a chiropractor for back pain during the recruitment period.  
3.2.3 Sampling and recruitment  
The chiropractic clinics were contacted by the researchers by phone and were given 
information about participating in the study. About 30 chiropractic clinics were contacted and 
23 agreed to participate. The clinics were located throughout Sweden, but as some clinics 
declined to participate, they were not evenly distributed.  
Adult patients (over 18 years) who were for the first time seeking care for back pain of any 
pain duration at one of the 23 participating chiropractic clinics, and able to answer a 
questionnaire in Swedish, were invited to participate in the study by the treating chiropractor. 
Exclusion criteria were ongoing chiropractic care or severe causes of back pain such as 
tumours, infections or fractures. A convenience sample of at least ten back pain patients from 
each participating chiropractic clinic was deemed feasible, i.e., this was the lowest number of 
new patients that each participating chiropractic clinic was expected to see during the study 
period. 
3.2.4 Data collection  
Data were collected by paper-and-pencil questionnaires that had been pilot-tested prior to data 
collection (77). Patients filled out the baseline questionnaire at the first visit to the chiropractic 
clinic, which took place after a chiropractic examination, but before chiropractic treatment was 
initiated. The patients were instructed to put the completed questionnaire in an opaque, sealed 
envelope, without showing the answers to the study chiropractor, after which the envelope was 
distributed to the external study administrators, who also sent out the follow-up questionnaires 
by post. Patients with acute back pain received follow-up questionnaires after two and four 
weeks, whereas chronic back pain patients received one follow-up questionnaire after four 
weeks. The follow-up after four weeks was the main measurement for all patients, whereas the 
two-week follow-up was included to detect potential short-term effects among patients with 
acute back pain. 
The questionnaire contained PROMs that are well-established in clinical care and research (78), 
including back pain-specific instruments and generic instruments (79). The outcomes were 
NRS, ODI, and the EQ-5D. The questionnaire also included patient characteristics.  
3.2.5 Data analysis 
The main analysis of PROMs was from baseline to four weeks, with additional analyses of 
acute back pain patients at the two-week follow-up. Data on patient characteristics were sex, 
age (categorised into age groups: 18–44 years; 45–64 years; and 65 years and above), 
occupational status (categorised into blue-collar workers and white-collar workers), sick leave 
before first visit (yes, no), co-morbidity at baseline (yes, no), and treatment by other 
practitioner(s) (yes, no).  
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Assumptions for performing parametric tests were made for the whole study population, for 
the total patient group, and subgroups. Assessing significant differences between patient 
characteristics was done using Pearson’s chi-squared test. Wilcoxon’s signed-rank test was 
used to test the change in EQ-5Dindex from baseline to follow-up, as it did not fulfil the 
assumption of normal distribution, whereas the Student’s paired sample t-test was used for 
NRS, ODI and EQ VAS from baseline to follow-up. For acute back pain patients, ANOVA 
was used to test the change in NRS from baseline to both two and four weeks within all 
subgroups, and post-hoc testing (Tukey’s) for multiple comparisons of means was performed. 
Only available responder data was analysed, i.e., imputation procedures were not performed 
for missing data due to no response at follow-up. Statistical significance was set to 5% (80). 
 
3.3 STUDY II 
3.3.1 Study design  
Study II was a multicentre four-armed pragmatic RCT. The study was prospectively registered 
in the ISRCTN Registry (2017-02-20: ISRCTN15830360) and the study protocol was 
published in a peer-reviewed journal before the study was completed and data were analysed 
(81).  
Traditional RCTs are used for providing data on medical treatment safety and efficacy (58). 
Measuring the same outcome in two or more study groups makes it possible to estimate an 
intervention’s efficacy in comparison to placebo or another intervention. A high internal 
validity is achieved through randomisation of study participants. RCTs are increasingly used 
to collect data for economic evaluations. Such studies are called “piggyback” evaluations, as 
the economic evaluation is piggybacked onto the RCT (82). The advantages of piggybacking 
are that costs and outcomes are at a patient level, that the costs for collecting economic data are 
modest and that collecting economic data in a RCT could provide a fast-track source of relevant 
evidence with high internal validity. The major drawback of using a RCT for economic 
evaluations is the lack of generalisability. Most RCTs do not identify their study population 
randomly, but rather through a selection process. The selection is based on a set of criteria like 
age and disease severity in order to increase treatment effect or decrease the sample size. 
Protocol-driven resource use, increased compliance and frequent monitoring leading to “case 
finding” also create potential problems (64, 82).  
RCTs are often of an exploratory nature, with the purpose of estimating the efficacy of existing 
interventions in ideal or experimental settings. An alternative would be to adapt an RCT 
specifically for economic evaluations. The alternative to the exploratory design (can it work?) 
is the pragmatic design (does it work?). The intention of a pragmatic designed trial is to offer 
both high internal validity and high external validity. A pragmatic RCT still uses a 
randomisation process, but has fewer restrictions on how study participants are recruited. The 
aim is to provide results that more closely reflect “real world” outcomes of using the 
intervention in clinical practice (58). 
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3.3.2 Setting and recruitment of PCRUs 
The study was conducted at nine PCRUs in Region Stockholm and one in Region Jönköping 
County. About 20 PCRUs were invited, by phone or via mail, to participate in the study. If a 
PCRU was interested in participating, an information meeting was scheduled with the staff of 
that PCRU and someone from the research team.  
3.3.3 Setting and participants 
Participants were included or excluded based on the criteria in Table 2. 
Table 2. Inclusion and exclusion criteria for recruitment of participants in Study II. 
Inclusion criteria Exclusion criteria 
 Between 18 and 60 years 
 Pain located below the costal margin 
and above the inferior gluteal folds 
 Reoccurring low back pain for at 
least 3 months 
 Can stand or walk independently 
 Swedish speaking and literate 
 Pain attributable to a known specific 
pathology (e.g., pain related to 
fractures, fibromyalgia, or tumour) 
 Pregnancy or less than 6 months 
postpartum or post weaning 
 Having been treated for low back 
pain by a chiropractor and/or 
physiotherapist in the preceding 
month 
Study participants were recruited through the reception of each PCRU. Patients seeking care 
for back pain by phone were invited to participate in the study and received verbal information. 
After enrolment, study participants were randomised using a computer-generated block 
randomisation list, allocating each participant to one of the four treatment arms. All researchers 
involved in the study were blinded to block size(s) and the randomisation list. Opening 
envelopes was only permitted at the time of intervention allocation.  
3.3.4 Data collection  
Data were collected at baseline (after randomisation and before treatment began), and at follow-
up, 3 and 6 months after baseline. Each participant filled out a computer-based questionnaire 
at each measurement occasion. If needed, a second and a third reminder was sent 2 and 7 days 
after the follow-up occasion. All data were obtained through the computer-based questionnaire 
and from the chiropractor and/or physiotherapist reporting the number and content of 
treatments. 
Baseline data was collected during the first visit or at 1–4 days before the first visit at the PCRU. 
The questionnaire included data on personal characteristics (age, sex, education, smoking 
status, physical activity, use of painkillers, and pain duration), outcome measures (back pain-
related functional limitation, pain intensity, general health, HRQoL, working status) and 
resource consumption (pharmaceuticals, health care visits, clinical examinations, surgery, and 
hospital days). Another questionnaire covering outcome measures (back pain-related 
functional limitation, pain intensity, general health, HRQoL, working status) and resource 
consumption (pharmaceuticals, health care visits, clinical examinations, surgery and hospital 
days) was sent out 3 and 6 months after baseline. At each follow-up occasion (and at baseline), 
the participants were asked to recall their resource consumption during the last three months. 
 
 18 
Data on physical activity were also collected at follow-up. The Schedule for enrolment, 
interventions, and assessments is can be seen in table 3.  
Table 3. Schedule of enrolment, interventions, and assessments of study participants in Study II. 
 STUDY PERIOD 
 Enrolment Allocation Post-allocation 
TIME POINT 
Post first visit Post first visit Baseline 3 months 6 months 
ENROLMENT:      
Eligibility screen X     
Informed consent  X     
Allocation  X    
INTERVENTIONS:      
Advice      
Chiropractic       
Physiotherapy      
Combination      
ASSESSMENTS:      
Age, Sex, Education, Use 
of painkillers , Smoking,  
Pain duration  
  X   
Physical activity and 
Working status 
  X X X 
ODI, NRS & EQ-5D   X X X 
Direct and Indirect costs   X X X 
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3.3.5 Study treatments 
During the first visit, all participants met a chiropractor and/or a physiotherapist for an initial 
clinical examination. The treatment duration, number of visits and the content of the treatment 
was at the discretion of the chiropractor and/or physiotherapist. Regardless of treatment 
allocation, participants were given verbal advice and written information on how to manage 
CLBP, and advice about the importance of staying active and avoiding rest (83). The treatment 
alternatives is presented in table 4.  
Table 4. Treatment alternatives.  
Information and advice (advice): Participants were given verbal advice and written 
information on how to manage CLBP and advice about the importance of staying active and 
avoiding rest.  
Physiotherapy: The treatment usually involves stabilisation training, functional training, 
mobility training, postural control and exercise (28). 
Chiropractic care: The treatment usually involves spinal manipulation defined as a high-
velocity, low-amplitude movement at the limit of joint range, taking the joint beyond the 
passive range of movement (28).  
Chiropractic care and physiotherapy (combination treatment): The treatment involves 
a combination of chiropractic care and physiotherapy, as defined above. 
3.3.6 Data analysis 
The main analysis was conducted as an intention-to-treat (ITT) analysis for all participants 
included in the study (84). The primary analysis was evaluation of the between-group 
differences in changes of ODI scores at 6 months. All statistical tests were carried out at the 
5% significance level (2-sided). One-way ANOVA was used to analyse the differences 
between groups in the outcome variables at baseline and 6 months. Patterns of missing data 
and dropouts were examined and appropriate multiple imputations were used, depending on 
the nature of the missing data. 
3.3.7 Cost-effectiveness analysis 
The average number of quality-adjusted life years (QALYs) for each treatment was based on 
HRQoL values derived from the EQ-5D-3L and was calculated as the area under the curve 
during the 6-month period. For estimation of QALYs, adjustments were made for potential 
differences in baseline HRQoL between the treatment groups. This was done in a regression 
analysis (OLS model) with QALYs as the dependent variable, and three dummy variables for 
each treatment alternative (with advice being the reference treatment) and baseline HRQoL as 
independent variables (not specified in the study protocol).  
To estimate direct costs, the quantities of consumed resources were multiplied by their unit 
costs. Unit costs of pharmaceuticals were collected from the price database available at the 
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Dental and Pharmaceutical Benefits Agency and unit costs for health care visits were based on 
prices for primary health care in Region Stockholm (85-87). Unit costs for clinical 
examinations and hospital days were based on unit costs in Region Stockholm and Region 
Skåne (Table 5) (88). Unit cost for surgery was based on Region Stockholm price adjustments 
for spinal surgery (87). A sensitivity analysis on total direct costs during 6 months was 
performed, in which unit costs were changed (± 50%). All costs were estimated in Swedish 
kronor (SEK) and for the year 2020. 
Table 5. Medical care resources and unit costs (2020 costs in SEK). 
  Resource    Unit cost Reference 
        
Medical visits      
  Physician   1,800 85 
  Orthopaedist 1,800 85 
  Nurse   800 85 
  Psychologist 425 85 
  Physiotherapist  420 85 
  Chiropractor  420 85 
  Naprapath 420 85 
  Occupational therapist 420 85 
  Dietician   420 85 
Pharmaceuticals        
  Paracetamol 2 86 
  Opioid   1.67 86 
  Ibuprofen  1.8 86 
  Ketoprofen 2.37 86 
  Acetylsalicylic acid 2.65 86 
  Diclofenac 1.95 86 
  Celecoxib 4.50 86 
Clinical examinations   
  Magnetic resonance imaging   1,700 88 
  X-ray   618 88 
  Computed tomography 1,648 88 
  Ultrasound 1,000 88 
  Blood sample 200 88 
  Tissue sample 4,326 88 
  Spinal surgery   50,000 87 
 
3.4 STUDY III 
3.4.1 Study design  
Study III was a systematic mapping of systematic reviews (89). Systematic reviews and meta-
analyses are effective methods for reviewing a treatment’s effectiveness, compared with other 
inactive or active controls, and its level of evidence (90, 91). There is a growing number of 
systematic reviews with meta-analyses being published in peer-reviewed journals. In the 
Medline database alone, more than 8,000 systematic reviews are registered annually (92). 
Systematic mapping reviews have found that somewhere between 50% and 65% of the 
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assessed reviews had a high risk of bias (93, 94). A systematic review with high risk of bias 
can potentially be as misleading as a poorly performed clinical trial (95). 
Mapping reviews allow researchers to systematically incorporate moderate to high quality 
systematic reviews on a specific research topic, to better understand the current knowledge 
(89). Systematic mapping reviews use the same systematic literature search strategies as regular 
systematic reviews, where the aim is to find the most relevant, recent, and high-quality reviews 
(95). When assessing relevance, mapping reviews use the same standard format of population, 
intervention, control and outcome as other systematic literature reviews (96). However, as a 
systematic review can become out-of-date after as little as 5 years, inclusion should be 
dependent on time of publication, with a focus on recent publications (95, 97-99).  
All studies should ideally be free from bias. This is especially true for systematic reviews as 
they are often used as a basis for national treatment guidelines. Nonetheless, many of the 
systematic reviews are poorly performed and at risk of producing biased conclusions (92). 
There are a number of quality assessment tools available to decrease the risk of bias (100). The 
AMSTAR checklist (A MeaSurement Tool to Assess systematic Reviews) is one of the most 
widely used instruments to assess the risk of bias in systematic reviews and is used by the SBU, 
for example (96, 101).  
3.4.2 Locating existing systematic reviews 
Electronic searches for systematic reviews were conducted in PubMed and the Cochrane 
Database of Systematic Reviews. The search strategy also included screening of reference lists 
in the identified relevant articles, as well as manual searches. The first literature search was 
conducted in January 2017, followed by a second literature search in September 2019. The 
search algorithm was developed by the research group together with a search specialist from 
the Karolinska Institutet University Library. The first phase of the process was to review the 
records based on the inclusion and exclusion criteria. Two authors independently reviewed all 
records and full-text articles using the software Rayyan (102). If at least one of the authors 
found an abstract relevant, it was included and ordered in full text. In the second phase, the 
full-text articles were assessed for eligibility. Any disagreements were resolved in discussion 




3.4.3 Assessing the relevance of existing systematic reviews 
Systematic reviews of RCTs, published in English in peer-reviewed journals between 1 January 
2007 and 30 September 2019, and investigating the effectiveness of treatments in one or more 
of the pre-defined treatment domains, were included. The population, intervention, control, and 
outcome (PICO) specified below was used to include relevant articles (please see table 6). 
Table 6. Inclusion criteria. 
Population Individuals ≥ 18 years of age with non-specific CLBP, with or without 
radiating leg pain 
Intervention Non-surgical primary care treatments for non-specific CLBP 
Control No treatment, placebo/sham treatment, or other relevant non-surgical 
interventions in the treatment domains above 
Outcome Pain, HRQoL, or function 
 
Systematic reviews that included a mix of RCTs and other study designs but did not report 
RCT results separately, and systematic reviews that mainly included subgroups based on one 
specific age, gender, or ethnicity, were excluded. 
3.4.4 Assessing the quality and data handling  
The AMSTAR checklist was used to assess the quality of the systematic reviews, in terms of 
risk of bias (101). In line with a previous mapping study (93), the AMSTAR checklist was 
modified in order to better fit the aim of the study. Question five was divided into two sub-
questions, 5a (“Was a list of studies (included) provided?”) and 5b (“Was a list of studies 
(excluded) provided?”). Based on the modified checklist and pre-specified criteria, each 
systematic review was classified as having a low, moderate, or high risk of bias using the 
definitions provided in Table 7. If the answer to any of the questions in the modified AMSTAR 
checklist was not reported or unclear, a conservative approach was used, and that question was 
interpreted as having a “No” answer. Any uncertainties regarding questions were discussed 















 1 Predetermined research question and inclusion criteria established.  
  
2 At least two independent data extractors and consensus procedure 
reported.  
  3 At least two databases were used in the literature search. 
  5a A list of included studies provided.  
  
6 Characteristics sex, age, and pain duration included in each study 
reported.  
  
7 Assessment of the overall scientific quality of each included study 
provided.  
  
8 The scientific quality of included studies used appropriately in 
formulating conclusions. 
  
9 The justification for combining or not combining results reported. 
Methods for pooling results reported.  
  
10 Potential publication bias reported. This item can be absent if 
publication bias was unlikely but not reported.  
  
11 Any conflict of interest reported. This item can be omitted if conflicts of 
interest were unlikely. 
Low  Answer “Yes” to all questions 1, 2, 3, 5a, 6–11. 
Moderate   Answer “Yes” to all questions 2, 5a, 6–8. 
High   Answer “No” to any of the questions listed under Moderate risk of bias. 
 Questions 4 and 5b were not part of the risk of bias assessment and are not presented in the table. 
 
Individual RCTs found within each systematic review were not assessed. RCTs were only 
assessed if there were clear inconsistencies or uncertainties about the characteristics of the 
study population and the results or conclusions in the systematic reviews. When more than one 
systematic review of the same treatment and outcomes was identified, the review with the 
lowest risk of bias was included (95), and if the risk of bias was the same, the most recent was 
included.  
3.5 STUDY IV 
3.5.1 Study design  
Study IV is a population-based explorative prospective cohort study, using microdata from four 
Swedish nationwide administrative registers of people having had specialised outpatient or 
inpatient health care due to back pain. 
Cost-of-illness (COI) studies describe the total costs (direct and indirect) that a disease or injury 
inflicts on a society or health care (103). Indirect costs are often the largest cost component in 
COI studies. Productivity losses are costs that derive from an individual’s inability to perform 
their work due to a disease or disability. Productivity losses can be estimated in two ways: 
absenteeism, meaning that an individual is unable to work, or presenteeism, meaning that an 
individual’s productivity at work is reduced (104).  
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To estimate indirect costs (productivity losses), most health economists use the human capital 
approach and lost gross income (salaries plus social and employer benefits) to estimate the 
reduction in the value of labour production during the time of sick leave and absence from 
work. Some argue that the human capital approach may overestimate the costs (58), and have 
instead proposed the friction cost method. However, Rice argues that the human capital 
approach underestimates costs, as retired elderly people tend to be valued very low when using 
market values and that the value of one’s work may not be reflected in wages (103). A COI 
study gives information about the potential value of eradicating a disease, which can be used 
as a basis for guiding resources and research activities to fields with the highest potential 
benefits and to monitor changes in the burden of diseases over time. However, the value of 
COI studies when prioritising among interventions and health care programmes has been 
questioned (103). 
3.5.2 Sampling and recruitment  
The inclusion criteria for the back pain group were: 
 Aged 19–60 years in 2010, having lived in Sweden in 2005–2009.  
 Having been diagnosed with back pain (International Statistical Classification of 
Diseases and Related Health Problems (ICD-10) code M54 (105)) as main diagnosis in 
inpatient or specialised outpatient health care in 2010.  
 No previous inpatient or specialised outpatient health care for back pain as main or 
secondary diagnosis according to the National Patient Register (available for inpatient 
health care since 1987 and for specialised outpatient health care since 2001). 
A matched reference group was drawn from the general population in Sweden among all those 
who in 2010 were 19–60 years, had lived in Sweden in 2005–2009, and had no main or 
secondary diagnoses of back pain (ICD-10 code M54), in the past, present or the 12 months 
following the study, according to the National Patient Register. For each identified individual 
with back pain, five references were included, matched with regard to sex, age, type of living 
area, and country of birth.  
Individuals with back pain were followed prospectively for 12 months from the date of the first 
inpatient stay or specialised outpatient health care event for back pain in 2010 (index date, T0). 
The matched references were also followed for 12 months after the index date. Individuals 
were censored at the year of death if that occurred before the end of the 12-month follow-up.  
Individuals with at least one visit to inpatient or specialised outpatient care during 12 months 
before T0 for other diagnoses than M54 were defined as having multi-morbidity, except in the 
case of health care visits for uncomplicated delivery (O80) or burn-out (Z73.0).  
3.5.3 Data collection and outcomes 
Four nationwide registers used were managed by the following three authorities: 
 Statistics Sweden: Longitudinal Integration Database for Health Insurance and Labour 
Market Studies (LISA), for information on age, sex (female/male), type of living area 
(big city/medium-sized city/rural area), country of birth (Sweden/Nordic countries 
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except Sweden/EU25 except Nordic countries/Rest of the world), educational level 
(elementary school/high school/university or college), occupation (white collar/blue 
collar/missing), and family situation (married or cohabitating without children at 
home/married or cohabitating with children at home/single without children at 
home/single with children at home). 
 Swedish Social Insurance Agency: MicroData for Analysis of the Social Insurance 
database (MiDAS): dates, main diagnosis, and grade (full- or part-time) of SA and DP. 
 National Board of Health and Welfare: National Patient Register (dates and diagnoses 
for inpatient and specialised outpatient health care), and Cause of Death Register (year 
of death). 
Information on long-term SA (SA spells >14 days) and on DP were used to calculate the 
number of SA/DP net days during the 12 months from T0 and forward.  
In Sweden, both SA and DP can be granted for full-time (100%) or part-time (75%, 50%, or 
25%) of ordinary work hours (106). This means that it is possible to have both partial SA and 
DP at the same time. Therefore, we calculated the number of net days, e.g., two absence days 
at 50% were combined into one net day. As a SA spell could go on for years before DP was 
granted, long-term SA and DP days were combined (hereinafter referred to as SA/DP).  
The societal costs related to productivity losses for people with back pain and for the reference 
group were estimated using the human capital approach (58, 107). Productivity losses were 
estimated by multiplying the percentage of work time lost due to SA/DP per year by the age-
adjusted mean annual income (451,664 SEK (108)) for each individual, including social 
security contributions from employers (31.42%) (109). The income was inflated to 2018 prices, 
using a harmonised index for consumer prices (110). 
3.5.4 Data analysis 
Descriptive analyses were conducted for the sociodemographic and multi-morbidity 
characteristics, as well as to estimate the mean number of SA/DP days and productivity losses 
during the 12 months following the index date T0, for both the back pain patients and the 
reference group.  
Since SA/DP is associated with a variety of sociodemographic factors (111-115), analyses of 
SA/DP were stratified based on the following variables: sex, age, type of living area, country 
of birth, educational level, occupational group, and family situation.  
In addition, SA/DP during the 12-month follow-up was estimated for each of the following six 
different multi-morbidity diagnostic groups: Other musculoskeletal disorder (other M than 
M54), Depressive disorders (F32–F34), Other mental disorders (other F and Z73.0), 
Neoplasms (C00–D48), Diseases of the circulatory system (I00–I99), and Other (all others, 
excluding E10–E14, Z73.0, and O80). 
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The Pearson’s chi-squared test was used to explore possible differences in the distribution of 
demographic and multi-morbidity characteristics between the back pain and the reference 
groups (between-group comparison) (116).  
Another between-group comparison was performed to identify the difference in costs between 
the back pain group and the references with regard to demographic, socioeconomic, and multi-
morbidity characteristics; this comparison was performed using a two-tailed t-test with unequal 
variances (statistical significance: α < 0.0001). Two in-group comparisons were performed – 
one regarding differences in productivity losses between women and men in the back pain 
group, and the other exploring the impact of multi-morbidity on productivity losses, when 
already diagnosed with back pain. These comparisons were performed using a two-tailed t-test 
with unequal variances (statistical significance: α < 0.0001).  
 
3.6 ETHICAL CONSIDERATIONS 
Study I was approved by the Regional Ethical Review Board in Stockholm, Sweden (Dnr 
2012/2142-31/2) as were Studies II and IV (Dnr: 2016/1318-31-31, Dnr: 2007/762-31). In 
order to enable collection of data from a primary care setting, Study II received approval from 
Region Stockholm to collect personal data (SLSO 17-1976). For Study III, no ethical approval 
was sought, as the study design (systematic literature review) did not involve any participation 
of study participants.  
Detailed information on background, purpose, study procedure, data and data processing for 
Studies I and II was given to all potential participants before they entered the trials. They were 
informed that participation was voluntary and that they were free to leave the study at any time. 
The information to potential study participants was adjusted in 2018 following the introduction 
of GDPR, and the changes were approved by the Regional Ethical Review Board in Stockholm, 
Sweden (Dnr: 20182295-32).  
All participants in Studies I and II received care from a licensed health care professional. The 
treatment strategies evaluated are commonly and regularly used in Swedish primary health 
care. Potential risks of participating in the studies were likely to be small, but minor short-term 
pain and discomfort could be experienced after chiropractic care and physiotherapy. 
Study IV was approved by the Regional Ethical Review Board in Stockholm, Sweden (Dnr: 
2007/762-31). All data were cleaned and anonymised by a statistician before any of the 





The findings in this thesis are divided into four sub-sections, starting with a comparison of the 
patient demographics of Studies I and II in relationship to Study IV (register data). The next 
sub-sections focus on the effectiveness and costs of the treatments for back pain and the level 
of evidence found in Study III. In the last sub-section, the results of the cost-effectiveness 
analysis in Study II are presented. However, the main findings of the thesis are summarised 
first.  
 
4.1 MAIN FINDINGS 
The study populations in Studies I, II and IV consisted of patients from primary care. On 
average, the patients in Study II had a higher socioeconomic status than those in Studies I and 
IV. There were some differences between Studies I and II in baseline PROMs, but these 
differences were not clinically important.  
The changes in PROMs at 6 months (from baseline to follow-up) in Study II were greater than 
the changes in Study I were at 1 months. However, no statistically significant differences or 
clinically important differences could be detected between the groups in any of the outcome 
measures in Study II. The findings of the mapping review showed that there was some evidence 
(moderate to high) that NSAIDs, opioids, spinal manipulation, multidisciplinary 
biopsychosocial rehabilitation (MBR), and therapeutic ultrasound had some effects on PROMs 
in the treatment of patients with CLBP. However, the results indicated no clinically important 
differences between treatment groups.  
Productivity losses were estimated in both Study II and Study IV. In Study IV, a back pain 
patient with a back pain diagnosis from specialised health care had a yearly indirect cost of 
SEK 52,118 on average. In Study II, the average value of labour production varied between 
about SEK 189,000 and 220,000 during six months in the different treatment groups, whereas 
the productivity loss estimated based on sick leave varied between about SEK 14,000 and SEK 
26,000. The total direct costs over 6 months varied between about SEK 3,000 in the 
combination group and SEK 11,000 in the advice group. 
The cost-effectiveness analysis was based on results that were neither statistically significant 
nor clinically important (between the treatment groups). Therefore, the cost-effectiveness 
results should be interpreted with caution. However, the point estimates of the differences in 
costs and effects between the treatment groups, as presented in Study II, indicated that 
combination treatment might be cost-effective, given that the willingness-to-pay for a gained 





4.2 DEMOGRAPHICS AND BASELINE OUTCOMES 
Study IV shows that the typical back pain patient who sought specialist care in 2010 was a 
woman with a high school education, working in a blue-collar occupation. When compared 
with a matched reference group, there was a higher proportion of individuals with lower 
socioeconomic status in regard to education and occupation in the back pain group.  
Study I had a higher proportion of men (51%) and blue-collar workers (47%) on average 
compared with Study IV. However, there were some differences between the acute and the 
chronic back pain groups in Study I. In the chronic back pain group, there were 63% women, 
compared with 40% in the acute back pain group. The acute back pain group had a higher 
proportion of white-collar workers: 34% compared with 25% in the chronic back pain group. 
There were more students, unemployed or retired patients in the chronic back pain group: 28% 
compared with 19% in the acute group. In Study I, there was a higher fraction of women when 
compared with Studies II and IV. Participants in Study II had a higher socioeconomic status in 
general than participants in Studies I and IV. For a comparison of patient characteristics 
between the different studies, see Table 8. 
Table 8. Demographics of study sample in Studies I, II and IV.  
    Study I   Study II  Study IV 
    n = 138   n = 88  n = 23,176 
Sex   n (%)   n (%)  n (%) 
  
Women 68 (49)   53 (60)  12,161 (52.47) 
Men 70 (51)   35 (40)  11,015 (47.53) 
Age            
  
19–29 years 14 (10.3)   7 (8)  3,909 (16.87) 
30–39 years  31 (22.4)   20 (22.7)  5,386 (23.24) 
40–49 years 40 (29.3)   33 (37.5)  6,870 (29.64) 
50–60 years 29 (20.7)   28 (31.8)  7,011 (30.25) 
  61 years or older* 24 (17.2)   NA  NA 
Educational 
level 
           
  
Elementary school NA   9 (10.2)  4,344 (18.74) 
High school NA   39 (44.3)  11,957 (51.59) 
University/College NA   40 (45.5)  6,875 (29.66) 
Occupational 
group 
           
  White collar 41 (30)   43 (49)  7,295 (31.48) 
  Blue collar 64 (47)   31 (35)  12,603 (54.38) 
  Missing 30** (22)   14 (16)  3,278 (14.14) 
* Individuals over 60 years of age included only in Study I. 
** Students, unemployed or retired 
Participants in Study I reported higher HRQoL and lower pain intensity than participants in 
Study II. Participants in Study II where also worse off in terms of disability than participants 
with back pain in Study I (table 9). However, Study I showed that participants with acute back 
pain had the highest levels of disability of all groups.  
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Table 9. Mean values of PROMs at baseline in Studies I and II. 
Study I   Baseline   Study II Baseline  
    n mean (SD)  n mean (SD) 
Acute back pain        Chronic low back pain   
EQ-5Dindex 79 0.65 (0.26) EQ-5Dindex 88 0.56 (0.28) 
ODI   79 23.96 (14.97) ODI 88 22.93 (12.06) 
NRS   79 4.81 (2.05) NRS 88 5.36 (2.07) 
Chronic back pain                
EQ-5Dindex 56 0.69 (0.19)         
ODI   52 19.61 (11.66)         
NRS   56 4.59 (2.44)         
 
4.3 CHANGES IN PROMs  
Exploration of the changes in PROMs after chiropractic care in Study I revealed that study 
participants with back pain had statistically significant improvements in all PROMs (ODI, 
HRQoL, and NRS) after 4 weeks as compared with at baseline (please see table 10). The largest 
differences were found among those with acute back pain. A larger difference for participants 
with acute back pain was expected, also without treatment, as most patients with acute pain 
recover within 6 weeks (78, 117).  
Table 10. Mean changes in PROMs for chronic back pain patients from baseline to four weeks (standard 
deviation (SD) within parentheses). 
Study I Change over 1 month  
Chronic back pain  Mean (SD) P value 
ODI 2.88 (7.70) 0.01 
HRQoL  0.04 (0.14) 0.02 
NRS  0.90 (2.06) 0.00 
 
Table 11 shows that all treatment groups (except physiotherapy) had a more than 10-point 
change in the primary outcome measure ODI, indicating that the change (between baseline and 
follow-up at 6 months) was clinically important. Chiropractic care showed a larger 
improvement in ODI after 6 months than after 1 month (12.56 vs 2.88 at 1 months), in both 
cases compared with at baseline. The same trend could be seen in the NRS. An interesting 
finding was the change in HRQoL among study participants in the physiotherapy treatment 
arm. Physiotherapy had the lowest positive change in both ODI and NRS among all four 
groups; however, physiotherapy had the second highest positive change in HRQoL after 6 
months.  
The change in PROMs between baseline and follow-up at 6 months were neither statistically 
significant nor clinically important between any of the treatment groups. The largest difference 
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was seen in ODI between chiropractic care and physiotherapy, with a difference of 6.43 in 
favour of chiropractic care. For HRQoL, the largest difference was between chiropractic care 
and advice, with a 0.12 difference in favour of chiropractic care. For the NRS, the largest 
difference was found between chiropractic care and physiotherapy with a 0.73 difference in 
favour of chiropractic care.  
Table 11. Overview of changes in PROMs over 6 months and the current level of evidence on the treatment 
explored 
    Study I Study II   Study III 
          











  Advice NA 10.86* 5.75 to 13.84 Low 
  Physiotherapy NA 6.13 1.37 to 11.20 Moderate 
  Chiropractic 2.88 12.56* 7.38 to 16.76 Moderate  
  Combination NA 11.58*  5.48 to 17.92 Moderate  
          
HRQoL          
  Advice NA 0.06 -0.10 to 0.27 Missing  
  Physiotherapy NA 0.17 0.10 to 0.23 Moderate 
  Chiropractic 0.04 0.18 0.01 to 0.34 Missing 
  Combination NA 0.13 0.12 to 0.27 Missing  
NRS            
  Advice NA 1.97* 0.39 to 4.05  Low 
  Physiotherapy NA 1.67 0.74 to 2.85 Moderate 
  Chiropractic 0.90 2.70* 1.80 to 4.12 Moderate  
  Combination NA 2.13* 0.92 to 3.08 Moderate  
* Indicating a clinical important difference. Note that there is no clinical important difference in PROMs 
between any of the treatment groups. 
**For the primary treatment alternative for that specific treatment group.  
 
Study III showed that there was moderate evidence for some of the treatments most commonly 
used by physiotherapists (motor control exercise) and chiropractors (spinal manipulation). 
Study III showed moderate evidence that motor control exercise may or is likely to have a 
positive effect on pain and function compared with minimal intervention in the short, medium, 
and long term. There was also moderate evidence that it is likely or very likely that motor 
control exercise provides the same effect on reducing pain and improving function and HRQoL 
as manual therapies. Spinal manipulation is likely to reduce pain compared with other active 
treatments (exercise and physical devices) in the short, medium and long term, and is likely to 
improve function compared with other active treatments (exercise and physical devices) in the 
short and medium term.  
There was also moderate evidence for the use of combined interventions for CLBP. However, 
knowledge gaps exist within all treatment groups. There was no evidence for the effectiveness 
of spinal manipulation or combined interventions compared with placebo or sham. There was 
also no evidence for combined chiropractic interventions to be more effective than other 
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alternatives. The knowledge gaps for physiotherapy were the effectiveness of exercise therapy, 
which is a more general exercise treatment than motor control exercise. There was generally 
low or very low evidence on how the different treatment alternatives affected HRQoL. 
Advice was the treatment arm with the most knowledge gaps. There was low to very low 
evidence for any of the potential treatment alternatives (walking, patient education or back 
school). The point estimates for treatment arm advice suggested that it was slightly more 
effective than physiotherapy in increasing function and slightly better than physiotherapy in 
decreasing pain. However, when it came to HRQoL, the advice arm was not effective compared 
with the other treatment arms.  
A high percentage of systematic reviews had a high risk of bias (66%) and these were excluded. 
The questions that most systematic reviews with a high risk of bias failed on were having at 
least two independent data extractors (AMSTAR question 2), unclear or lacking reports on 
population characteristics (AMSTAR question 6) and failure to appropriately formulate a 
conclusion based on the findings (AMSTAR question 8).  
 
4.4 COSTS  
Study IV showed that the total annual productivity loss was SEK 52,118 higher in the back 
pain group than the reference group. The difference in productivity loss between the back pain 
group and the reference group varied between subgroups. For example, the difference was SEK 
60,230 for women, and SEK 63,706 and SEK 68,333 for individuals living in rural areas or 
born in other Nordic countries than Sweden, respectively. In Study II, the costs due to sickness 
absence varied between about SEK 14,000 and SEK 26,000 in the various treatment groups, 
which is less than half the costs of the total productivity losses in Study IV (SEK 85,709) (see 




Table 12. Annual total costs of productivity losses per individual, among 23,176 people with incident back pain 
in 2010 and 115,880 matched references, in relation to sociodemographic characteristics. 
  
Mean cost per person and year (SEK) 
  
Back pain References Difference 
T-test  
(P value) 
Sex           
  Women 99,610 39,379 60,230 < 0.0001 
  Men 69,494 27,802 41,693 < 0.0001 
Age           
  19–29 years 41,693 13,901 27,792 < 0.0001 
  30–39 years 59,069 17,376 41,693 < 0.0001 
  40–49 years 84,547 31,267 53,280 < 0.0001 
  50–60 years 129,715 61,382 68,333 < 0.0001 
Educational level         
  Elementary school 127,402 78,758 48,643 < 0.0001 
  High school 89,184 33,590 55,594 < 0.0001 
  University/College 53,280 16,214 37,066 < 0.0001 
Type of living area         
  Big cities 71,808 31,267 40,541 < 0.0001 
  Medium-sized cities 90,336 33,590 56,755 < 0.0001 
  Rural areas 101,923 38,218 63,706 < 0.0001 
Country of birth         
  Sweden 82,234 30,115 52,118 < 0.0001 
  Nordic countries (except 
Sweden) 
127,402 59,069 68,333 < 0.0001 
  EU 25 (excluding Nordic 
countries) 
94,973 46,330 48,643 < 0.0001 
  Rest of the world 93,811 45,168 48,643 < 0.0001 
Occupational group         
  White collar 46,330 12,739 33,590 < 0.0001 
  Blue collar 89,184 27,802 61,382 < 0.0001 
  Missing 159,830 114,662 45,168 < 0.0001 
        





Table 13. Labour production (based on working status) and indirect costs (based on hours absent from work) 
during 6 months of follow-up.   
  
Advice 
n = 18 
Physiotherapy 
n = 24 
Chiropractic care 
n = 24 
Combination 
n = 22 
Labour production (SEK)     
0–3 months 105,540 97,153 113,927 110,433 
4–6 months 88,066 91,561 106,239 106,239 
0–6 months 193,606 188,714 220,166 216,671 
Indirect costs (SEK)         
0–3 months 10,237 12,267 12,700 6,953 
4–6 months 4,006 9,253 13,717 7,121 
0–6 months 14,243 21,520 26,417 14,074 
 
Study II showed that total direct costs over 6 months varied between SEK 3,081 in the 
combination group and SEK 11,135 in the advice group (table 14). The differences were not 




Table 14. Direct costs during 6 months in SEK 




Medical visits     
  Physician 1,584 1,026 324 234 
  Orthopaedist 0 0 0 108 
  Nurse 0 304 0 48 
  Psychologist 0 55 51 0 
  Physiotherapist  542 962 403 496 
  Chiropractor  869 248 1,420 1,247 
  Naprapath 239 248 25 416 
  Occupational therapist 0 0 76 235 
Total costs medical visits 3,235 2,843 2,299 2,784 
Pharmaceuticals         
  Paracetamol 59 218 81 44 
  Opioid 0 9 12 7 
  Ibuprofen  22 63 49 2 
  Ketoprofen 0 0 31 0 
  Acetylsalicylic acid 0 7 0 29 
  Diclofenac 28 38 1 11 
  Celecoxib 0 12 0 0 
Total costs pharmaceuticals 109 347 174 92 
Clinical examinations         
  
Magnetic resonance 
imaging 374 442 595 204 
  X-ray 238 0 0 0 
  Blood sample 179 0 102 0 
Total costs clinical examinations 791 442 697 204 
Spinal 
surgery   7,000 0 0 0 
Total direct costs   11,135 3,632 3,170 3,081 
 
4.5 COST-EFFECTIVENESS 
One aim of this thesis was to evaluate the cost-effectiveness of different primary care 
treatments for CLBP. However, the point estimates were neither statistically significant nor 
clinically important. Therefore, the cost-effectiveness results from Study II should be 






Table 15. QALYs based on the Swedish and the UK value sets. 
Treatment 
QALY* (95% confidence 
intervals) 
QALY** (95% confidence 
intervals) 
Advice 0.410 (0.399 to 0.428) 0.355 (0.323 to 0.408) 
Physiotherapy 0.414 (0.400 to 0.430) 0.367 (0.303 to 0.398) 
Chiropractic care 0.411 (0.396 to 0.426) 0.357 (0.339 to 0.421) 
Combination 0.418 (0.400 to 0.434) 0.377 (0.357 to 0.404) 
* QALYs during 6 months after baseline based on a regression model, adjusting for differences in baseline 
HRQoL. The Swedish experience-based value set was used to convert EQ-5D health states to HRQoL values(56).  
** QALYs during 6 months after baseline based on a regression model, adjusting for differences in baseline 
HRQoL. The UK value set was used to convert EQ-5D health states to HRQoL values (55). 
 
Using the point estimates for the costs and QALYs indicated that advice and physiotherapy 
were dominated by combination treatment, and that the combination treatment, from a societal 
perspective, was cost-effective compared with chiropractic care given a threshold value, or a 
willingness-to-pay for a QALY, of SEK 900,000. The incremental cost-effectiveness ratio, 
when comparing combination treatment with chiropractic care was SEK 486,571 
(3,406/0.007). Combination treatment was cost-effective from a societal perspective also if 
indirect costs were estimated based on hours of sick leave or when QALYs were based on the 




Table 16. A sensitivity analysis on total costs during 6 months in which unit costs are changed (± 50%). 
    Advice Physiotherapy Chiropractic care Combination 
Medical visits          
  Physician + 11,927 4,145 3,332 3,198 
  Physician - 10,343 3,119 3,008 2,964 
  Orthopaedist + 11,135 3,632 3,170 3,027 
  Orthopaedist - 11,135 3,632 3,170 3,027 
  Nurse + 11,135 3,784 3,170 3,105 
  Nurse - 11,135 3,480 3,170 3,057 
  Physiotherapist + 11,406 4,112 3,371 3,328 
  Physiotherapist - 10,864 3,151 2,968 2,833 
  Chiropractor + 11,569 3,755 3,879 3,704 
  Chiropractor - 10,700 3,508 2,460 2,457 
  Naprapath + 11,254 3,755 3,182 3,288 
  Naprapath - 11,015 3,508 3,157 2,873 
  Occupational therapists + 11,135 3,632 3,207 3,198 
  Occupational therapists - 11,135 3,632 3,132 2,963 
Pharmaceuticals         
  Paracetamol + 11,164 3,740 3,210 3,103 
  Paracetamol - 11,105 3,523 3,129 3,058 
  Opioid + 11,135 3,636 3,176 3,084 
  Opioid - 11,135 3,627 3,164 3,077 
  Ibuprofen + 11,146 3,663 3,194 3,082 
  Ibuprofen - 11,124 3,600 3,145 3,079 
  Ketoprofen + 11,135 3,632 3,185 3,081 
  Ketoprofen - 11,135 3,632 3,154 3,081 
  Acetylsalicylic acid + 11,135 3,635 3,170 3,095 
  Acetylsalicylic acid - 11,135 3,628 3,170 3,066 
  Diclofenac + 11,149 3,650 3,170 3,086 
  Diclofenac - 11,121 3,613 3,169 3,075 
Medical tests/investigations         
  
Magnetic resonance 
imaging + 11,322 3,853 3,467 3,183 
  
Magnetic resonance 
imaging - 10,948 3,411 2,872 2,979 
  RTG + 11,254 3,632 3,170 3,081 
  RTG - 11,016 3,632 3,170 3,081 
  Blood test + 11,224 3,632 3,221 3,081 
  Blood test - 11,045 3,632 3,119 3,081 
  Surgery + 14,635 3,632 3,170 3,081 
  Surgery - 7,635 3,632 3,170 3,081 
  Without surgery 4,135 3,632 3,170 3,081 
Total direct costs (base case) 11,135 3,632 3,170 3,081 
 
From a health care perspective and when including only direct costs, combination treatment 
dominated all other treatments (lower costs and more QALYs). These results were not sensitive 
to changes in the unit prices for the resources (Table 16). Only when the price of a naprapath 
was increased by 50% or when the price of magnetic resonance imaging was decreased by 50% 




The thesis showed that back pain, for individuals of working age making their first specialist 
health care visit, was associated with significant productivity losses due to long-term sickness 
absence and disability pension. Productivity losses may be affected by sociodemographic 
factors and it was indicated that individuals with back pain with an additional diagnosis may 
have greater productivity losses than individuals with only a back pain diagnosis. In addition, 
the thesis demonstrated that there was evidence for some primary care treatments (NSAIDs, 
opioids, spinal manipulation, MBR, and therapeutic ultrasound) to have positive effects 
(although not clinically important) on pain and/or function in patients with CLBP. However, 
there were considerable knowledge gaps for the majority of treatments. Furthermore, the thesis 
showed significant (and clinically important) improvements in health outcomes on back pain-
related functional limitation, pain intensity, and health-related quality of life over a 4-week 
period treatment with chiropractic care for patients with non-specific acute and chronic back 
pain.  
As indicated in the pragmatic RCT, there were no statistically significant nor clinically 
important differences in back pain-related functional limitation, pain intensity, or health-related 
quality of life, when physiotherapy, chiropractic care, and the combination of physiotherapy 
and chiropractic care, were compared with advice to patients with non-specific CLBP over a 
6-month period. There were small and not statistically significant differences in QALYs and 
costs between the treatment groups. Due to the low sample size and high dropout rates these 
results should be interpreted with caution. 
Back pain is a complex condition and the new definition of pain places greater emphasis on its 
individuality as well as the biological, physiological and social factors that impact on pain 
perception (3, 6). This thesis contributed to the understanding of how certain social 
determinants of health may impact a back pain diagnosis. Productivity losses were higher 
among women than men, among blue collar workers than white collar workers and for 
individuals with a lower level of education, which has been seen in multiple studies (114, 115, 
118). However, the important contribution of Study IV was the estimation of a monetary value 
on the burden of back pain due to long-term sick leave and disability pension in a Swedish 
context. 
This thesis showed that minimal treatment alternatives such as advice to stay active, walking 
or information templets had a very low level of evidence as compared with other treatments. 
In a synthesis of the existing national treatment guidelines (USA, UK and Denmark) published 
in The Lancet in 2018, it was found that the first-line treatment for back pain should be “Advice 
to remain active” and “Education” (119). It may seem surprising that most national treatment 
guidelines recommend treatments with very low evidence. One reason could be that treatment 
guidelines are based not only on the level of evidence, but also on clinical experience. The 
results from Study II also indicated that the difference between advice and the other treatments 
was not statistically significant or clinically important. Future research should prioritise 
treatments that are considered to be minimal interventions, like staying active or walking, in 
order to understand their effectiveness. Otherwise, there is a risk of recommending ineffective 
treatments and wasting valuable health care resources. 
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One of the treatments where the evidence were rated as moderate to high was MBR. In the 
systematic review, the authors defined the treatment as “A multi-disciplinary rehabilitation 
technique with at least one physical dimension and one of the other dimensions (psychological 
or social or occupational)” (27). The results included in this thesis indicated that combined 
treatment could be cost-effective. Although this treatment should perhaps not be defined as 
multi-disciplinary, it does include some elements of psychological and social components. The 
booklet used to standardise advice mentions mental tools for dealing with your back pain, such 
as continuing to go to work and not avoiding social events (83). It would be interesting to study 
if different forms of multi-disciplinary treatments affect back pain patients differently and if 
there is a dose-response correlation.  
A majority of the systematic reviews that were assessed in full had a high risk of bias. This is 
not unique for systematic reviews on CLBP. There has been an increase of published systematic 
reviews and unfortunately a high proportion are of poor quality (92). Unreliable reviews are 
equally misguiding as poor RCTs or observational studies (95). It is important to recognise the 
growing need for evaluations of systematic reviews, as health care staff, policymakers and 
clinical practice guideline developers can be misled by unreliable results.  
One question that can be asked in the study of a condition for which there is a lack of 
pathological findings and objective outcome measures like biomarkers is “Does the treatment 
work?” (6). This thesis will not be able to answer that question. The natural history of acute 
back pain is that it goes away naturally, which explains the progression in the acute back pain 
group (117). However, individuals with chronic back pain do not usually experience any 
substantial improvements after the first 6 weeks (117). All treatment groups in Study II had 
greater improvements in function, pain intensity, and HRQoL after 6 months than the chronic 
back pain group at one month. This may indicate that there is a natural progression of back pain 
can that increase over time. 
5.1 METHODOLOGICAL CONSIDERATIONS 
The strength of this thesis was the combination of different levels of data. In Studies I and II, 
the patients followed and data collected were specific to the aim. A systematic literature review 
was performed to identify and assess the current knowledge. Ultimately, it was possible to dig 
into register data and make an assessment of the productivity losses using a national population 
sample. Combining all these results in a thesis yields a deeper understanding of the field and 
provides a context for the results of each of the sub-studies. One perspective that is absent from 
this thesis is that based on qualitative methods. Working closely with the staff at the PCRUs 
provided opportunities to discuss, not just aspects in the first and second sub-studies, but also 
the day-to-day work that they perform, which should be documented for future research 
projects.  
Study participants in the RCT were not blinded to the treatment they received, as it was not 
possible given the pragmatic design. It has been argued that there is no correlation with higher 
effects for individuals who are blinded compared with those that are (120). The results 
indicated that blinding could be less important in clinical trials than previously believed.  
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5.1.1 Setting  
Three out of four of the sub-studies in this thesis explored or assessed treatments in a primary 
care setting. This is not by chance, as there has been a growing need for research in this context 
and testing of not only pharmacological interventions, but also non-pharmacological 
interventions provided in primary care settings (121, 122). Primary care is also the setting 
where most of these patients are treated. However, starting new projects at a PCRU can be 
challenging, as most have little or no experience of research and there is little financial support 
for conducting research in the current reimbursement system.  
5.1.2 Strengths and limitations of each sub-study 
In Study I, we used a national sample of 20 chiropractic clinics located all around Sweden, in 
both rural and urban areas. The number of staff ranged from 1 chiropractor to more than 10 
health care professionals. The work experience of the chiropractors varied and ranged from 1 
year up to more than 25 years of experience. This was one of the major strengths of Study I, as 
it provided a representative view of the general chiropractic clinic. Another strength was the 
use of the validated PROMs EQ-5D, ODI and NRS (45, 54, 56, 123). These PROMs are 
frequently used in back pain research, as well as in the national registries in Sweden. However, 
there are some limitations to the method that should be taken into consideration when 
interpreting the findings, such as the lack of a control group and the high dropout rate. Without 
a proper control group, it is not possible to draw any conclusions on the effectiveness of a 
treatment or intervention.  
It has been suggested that in order to provide data suitable for analysing the cost-effectiveness 
of an intervention, pragmatic RCTs are preferable to more traditional RCT (58, 82, 124). By 
using a pragmatic design, the results may more readily be generalised to clinical practice. The 
reason is that study participants in a pragmatic trial may to a greater degree reflect the group of 
patients that will be treated in clinical practice compared with study participants in a 
“traditional” RCT, who are selected based on restrictive inclusion and exclusion criteria. A 
limitation of using a pragmatic RCT is the need for larger sample sizes, as the effects of an 
intervention will be less precise and less effective.  
In Study II, the drawbacks of Study I were corrected, with a study protocol being published a 
pragmatic RCT carried out (81). This was a strength and guided the project from the start. As 
previously stated, publishing a study protocol has many benefits. Publishing a protocol means 
sharing your work with researchers outside your research team and allows for an early peer-
review of your work, decreasing the risk of major limitations to the study design. A study 
protocol increases the transparency of the study methods used to collect and analyse data and 
provides the opportunity for other researchers to review the study before data collection. 
Furthermore, a protocol reduces the risk of flexibility in the analysis and reporting of results. It 
may also reduce the risk of publication bias, which implies that negative findings may to a 
greater extent be published (125). Systematic reviews can now investigate if the number of 
published articles correlates with the number of preregistrations. Even if the research group 
tried to be as detailed as possible in the study protocol, there were some deviations from the 
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protocol, which was reported in Study II. For example, a regression model was used to correct 
for the baseline quality of life when estimating QALYs. This was not stated in the protocol.  
An important limitation of Study II was the low sample size, which was far from reaching the 
required sample size to detect an effect in ODI. Based on power calculations, it was estimated 
that approximately 600 participants were needed (150 per treatment group) (81). This means 
that the study had a low power to detect any potential real difference in ODI and the other 
health outcome measures. Thus, it cannot be ruled out that there were differences in health 
outcomes between the treatment groups. Study II should be viewed as a pilot study and can be 
used as a basis to inform future studies investigating the effectiveness, costs and cost-
effectiveness of different back pain treatments. The difficulty in recruiting study participants 
within a primary care setting can be seen in multiple studies, not just among back pain 
individuals, but also in studies on tobacco cessation programs and knee osteoarthritis (126-
128). Bornhöft et al. describes the difficulty to motivate nurses to recruit study participants 
(127). A thesis on partnership between primary health care and academia described that 
collaborating with primary care was not a simple or linear process. In order to succeed, 
researchers need to carefully manage the partnership and place greater resources on 
collaboration planning (129). The PCRUs that participated in Study II had high staff turnover, 
which made recruitment of patients difficult. In a qualitative study on perceived barriers to 
implementing a tobacco prevention program in primary health care in Sweden, the staff 
describe a high staff turnover rate, lack of resources and structure (130). These findings are 
similar to the problems mentioned by the PCRU staff.  
The dropout rates were a limitation in both Studies I and II. Dropout is common in RCTs and 
similar rates can be seen in other studies carried out in primary care (126-128, 131). High 
dropout rates means losing valuable information, which can create biased results as well as 
making the results less precise and widen the confidence intervals (132). In the studies included 
in this thesis, multiple imputation was used to address missing data which can reduce the risk 
of bias as well as increase the precision (132). However, multiple imputation does not solve 
the basicproblem and it is important to be transparent about the dropout rates and the limitations 
associated with it.  
Study III used a new type of design for literature reviews. This design comes with both 
strengths and limitations. Grant and Booth write that the strengths of mapping reviews are their 
ability to identify and contextualise gaps in the evidence base (89). The perceived limitation of 
mapping reviews is related to the synthesis of results (89). A systematic mapping study is at 
risk of oversimplifying or masking considerable variation (heterogeneity) between studies (89).  
A strength to Study III was its broad research strategy, which did not discriminate between 
treatments. As there were no national guidelines on which treatments should and should not be 
part of primary care, a broader search strategy was needed to capture all the relevant treatment 
alternatives. With the help of a panel of health care providers with clinical experience, the 
research group could produce categories into which the treatments found in the search could 
be searched. Another major strength corresponded to what Grant and Booth write about 
systematic mapping reviews. Study III provided an informative map on the current level of 
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evidence for treatment alternatives for CLBP. The lack of national guidelines, the 
inconsistencies in the treatment of CLBP patients at PCRUs in Sweden (28) and the inability 
within health care to effectively treat CLBP create a urgent need to evaluate current knowledge 
and find directions for future researcher.  
A limitation of Study III was the use of an old version of the AMSTAR checklist. This could 
be seen as an example of bad planning. However, the reason that the newest version of the 
AMSTAR checklist was not used was simply that is was not available when the study began. 
The new version AMSTAR 2 was developed because of the increase in the use of non-
randomised trials in systematic reviews (133). As systematic reviews using non-randomised 
trials for evaluating effectiveness were not included in Study III, the decision was made not to 
use AMSTAR 2. An interesting note is that the SBU still uses the old version of the AMSTAR 
checklist in its mapping reviews (134). Another limitation was that the RCTs within the 
systematic reviews were not assessed. This ties back to the perceived limitations of a mapping 
design as described by Grant and Booth (89). Given its design, a mapping study should not be 
too detailed and cannot examine, for example, heterogeneity to the same extent as a systematic 
review. This can create some problems as a mapping review can be seen as an uncomplete 
systematic review or an overly complicated attempt at producing a guideline. Study III was 
seen as both during the peer-review process. 
In Study IV, a large study sample extracted from Swedish national registries was used. Having 
access to such data provided an excellent opportunity to estimate the cost of productivity losses 
for this specific study population. The data had some strengths: it was free from dropout and 
there was no selection bias, as the whole population is part of the register. Another strength 
was the use of matched references, which is not always used in evaluations of costs (22-24). 
Without a reference group, there is a risk of overestimating the true cost of a disease, as there 
is usually no population were productivity losses are zero. A limitation was the lack of sick 
leave data for the first 14 days, which may imply an underestimation of the total productivity 
loss due to sickness absence. Another limitation was the lack of data from primary care, which 
makes the sample different from those in the other three studies in this thesis. It is fair to say 
that the population in study IV was probably worse off with less severe back pain than the study 






Back pain is associated with significant productivity losses for individuals of working age. 
Individuals with a first specialist health care visit for back pain had considerable higher 
productivity losses than those without back pain. It was indicated that productivity losses might 
be affected by sociodemographic factors and that individuals with back pain with an additional 
diagnosis might have higher productivity losses than individuals with only a back pain 
diagnosis.  
There was evidence that some primary care treatments (NSAIDs, opioids, spinal manipulation, 
MBR, and therapeutic ultrasound) had positive effects on pain and/or function for patients with 
chronic low back pain. However, these effects were usually not clinically important and there 
are considerable knowledge gaps for most back pain treatments.  
Chiropractic care of patients with acute back pain may, over a 1-month period, improve health 
outcomes (back pain-related functional limitation, pain intensity, and health-related quality of 
life).  
No statistically significant differences in back pain-related functional limitation, pain intensity, 
health-related quality of life, costs, or QALYs were found when physiotherapy, chiropractic 
care, and combination treatment were compared with advice over a 6-month period, in the 
treatment of patients with CLBP in Sweden. Due to the high dropout rate, the results should be 
interpreted with caution, and due to the low power of the study, it cannot be ruled out that there 
were differences between the treatment groups in these outcome measures. In conclusion, there 
is a great need for high-quality, large-scale studies to further study the effectiveness, costs and 





7 POINTS OF PERSPECTIVE 
There is a continued need for economic evaluations of primary care treatment for back pain in 
Sweden. Even though this thesis provides some preliminary results on costs and effects, there 
is still a great need for more research in the field. This thesis found no difference between 
advice, physiotherapy, and chiropractic care or combination treatment. Future research should 
try to replicate Study II, with a sufficient sample size to test the validity of the results. It is 
important that future research encompasses HRQoL. There is a large knowledge gap in the 
literature on the effectiveness of primary care treatments as regards HRQoL which is crucial 
for economic evaluations. 
It is strongly recommended that future systematic reviews follow the standard quality criteria 
for systematic reviews. The most common reasons for high risk of bias among the systematic 
reviews identified in this thesis were that they failed to include two reviewers when assessing 
the studies, that they lacked a clear description of the study population and that they failed to 
formulate appropriate conclusions based on the scientific evidence. Future systematic reviews 
should focus on treatments for which the most recent systematic review (with low to moderate 
risk of bias) will soon be outdated (e.g., exercise, NSAIDs, walking). It is suggested that future 
clinical research should focus on the treatments found to be effective and with a moderate or 
high level of evidence. Furthermore, future studies should consider researching the 
effectiveness and costs of advice as well as other minimal treatment options, as these are widely 
used and recommended in many treatment guidelines but need more evidence.  
The productivity loss due to sickness absence and disability pension among patients with back 
pain are high when compared with those without a back pain diagnosis. The high costs, together 
with the high prevalence of back pain, makes this patient group important to prioritise. 
Allocating resources to primary care for research and health care should be a priority. There is 
also an urgent need for national treatment guidelines in order to standardise treatment 
modalities for back pain patients. 
This thesis indicated that the combination of physiotherapy and chiropractic care could be a 
cost-effective treatment for patients with CLBP. Combination treatment had the lowest direct 
costs of all four treatment alternatives studied herein. Based on the results, collaboration 
between physiotherapists and chiropractors in the treatment of CLBP patients in primary care 
may be encouraged. However, there are considerable knowledge gaps, and there is a great need 
for large-scale studies to further study the effectiveness, costs and cost-effectiveness of 
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